Assessing occupational exposure to perchloroethylene in dry cleaning.
Occupational exposure to perchloroethylene (PERC) in dry cleaning is analyzed by calculating airborne concentrations for a large set of possible exposure scenarios. Different generations of dry-cleaning machines ranging from vented machines used until the 1980s to nonvented closed-loop machines used since the 1990s are investigated; the geographical scope of the study is Germany. Concentrations are calculated for diffuse emissions, release of contaminated air during loading and unloading, and residual solvent releases from cleaned garments with a dynamic two-box model for near field and far field. The concentration estimates for near field and far field agree well with measured concentrations. The airborne concentrations are compared with maximum workplace concentrations (MAK values). The full set of scenarios shows for which historical situations the workplace concentrations were near the MAK value and that the transition to newer dry-cleaning machines reduced the occupational exposure by more than one order of magnitude. In addition, numbers of exposed workers are estimated for different years. Whereas more than 25,700 workers in the near field were exposed to PERC in 1975, the number has been below 5900 since 2001, which is due mainly to a reduced amount of garments being dry cleaned and, to a lesser extent, to replacement of PERC by nonchlorinated solvents. The results from the scenario-based analysis are consistent with exposure ranges obtained from a Monte Carlo calculation using frequency distributions of key input parameters, such as emission factors, batch times, and room volumes.